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About the Cover

The graphics shown on the cover were produced by the students as part of the 2004
Computational Chemistry and Materials Science (CCMS) Summer Institute program. The
image at the top shows a snapshot from a simulation of a 1.5 nm wurtzite structure CdSe
quantum dot. The blue, red and yellow isosurfaces contain 50% of the charge in the
HOMO, LUMO and surface trap states respectively (courtesy of V. Lordi and A.
Williamson). The image at the bottom left shows the HOMO states of a biotin molecule
attached to a silicon-carbide (001) surface (courtesy of Y. Kanai and G. Cicero). The
image at the bottom right shows a mixed character dislocation in molybdenum as it reacts
to the image stresses due to the free surface (courtesy Z. Yang and M. Tang). The images
on the back cover resulted from a Coupled Atomistic Dislocation Dynamics (CADD)
simulation of dislocations impinging and interacting with a grain (twin) boundary in
aluminum (courtesy of M. Dewald and R. Rudd). Each of these images was produced in a
computer simulation conducted as part of a student project during the 2004 CCMS
Summer Institute.
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This document has been prepared as an account of work sponsored by an agency of the United States Government of the 2004
Lawrence Livermore National Laboratory Computational Chemistry and Materials Science Summer Institute. This work was
performed under the auspices of the U.S. Department of Energy by the University of California, Lawrence Livermore National
Laboratory, under Contract No. W-7405-Eng-48. Please address any correspondence to LLNL CCMS Summer Institute, Mail Stop L-
268, Lawrence Livermore National Laboratory, P.O. Box 808, Livermore CA 94551 USA. Our e-mail address is
summer.institute@lInl.gov.
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This document was prepared as an account of work sponsored by an agency of the United States Government. Neither the United
States Government nor the University of California nor any of their employees makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness or usefulness of any information, apparatus, product, process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product,
process or service by trade name, trademark, manufacturer or otherwise, does not necessarily constitute or imply its endorsement,
recommendation or favoring by the United States Government or the University of California. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government or the University of California, and shall not
be used for advertising or product endorsement purposes.
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The Lawrence Livermore National Laboratory (LLNL) Computational Chemistry and
Materials Science (CCMS) Summer Institute is a program that allows graduate students
to visit LLNL for ten weeks during the summer for an extraordinary educational
experience in the computational sciences. Each student conducts research supervised by
an LLNL staff member, attends lectures on some of the most exciting current
developments in computational science, takes tours of LLNL facilities such as NIF and
Power Wall in the Center for Advanced Scientific Computing (CASC), and participates
in informal interactions with the other students and LLNL staff. This year the program
ran from June 9 to August 17, with eleven graduate students participating from premiere
university programs around the world.

The research that the students conducted ranged from the simulation of materials under
extreme conditions to computational biology to nanoscience. For example, research
topics included shock-induced melting, dislocation properties related to material strength,
bond additivity in quantum chemistry, and optical properties of quantum dots. On August
12 the students each made a poster presentation of his or her project in the lab-wide
poster symposium held at the new LLNL Central Cafe. The posters are included below.
You will also find a table listing the students and their affiliation, local host, home
organization and project name.

The students also attended a lecture program including 13 mini-courses presented by
recognized leaders in the areas of computational physics, chemistry, materials science,
and engineering. In all, 20 hours of lectures were given. The lecturers came from both
within and outside LLNL, chosen based on both the expertise in research and their ability
to give interesting, pedagogical lectures. The courses were again held primarily in the
new auditorium in Building 155 of LLNL. The courses were advertised throughout
LLNL, as well as at Sandia National Laboratories and local universities including UC-
Berkeley, UC-Davis, and Stanford. This year the mini-courses focused on the
nanoscience of materials and biological systems as well as a number of advanced
computational techniques.

One goal of the CCMS Summer Institute program is to raise the visibility of the cutting
edge computational research at LLNL among the graduate student communities at
universities. Many of the students who participate in the CCMS Summer Institute arrive
without any knowledge of the research conducted at LLNL. During their stay, the
students are exposed to some of the outstanding research conducted at LLNL, and in
some cases even come to consider a national lab as an attractive career option. As
examples, one of the students from the 2001 Summer Institute program, Leonard Harris,
decided to stay at LLNL to complete his dissertation, one of the students, Matthew
Busche, from the 2001 Summer Institute has recently been hired as a staff member in
NTED and one of the students, Giancarlo Cicero, from the 2003 Summer Institute
program has been hired recently as a postdoc in H Division. We know of one CCMS
Summer Institute alumnus, Chaitanya Deo, who has been hired at another national
laboratory. In other cases, the visit produced important papers and on-going
collaborations. It is already clear that several of this year’s students will continue to work
with their LLNL host in some capacity.




This report provides a summary of the 2004 CCMS Summer Institute. It describes the
organization, the students and hosts who participated and the mini-courses. Copies of the
student posters are also included.

Acknowledgments: We would like to give special thanks to Jody Reyes-Quick who
administered the program this year, to Randy Simpson and CChED who have provided
the support for this program’s administration.

Summer Institute Organizing Committee

2004 Organizing Committee: (left to right) Michael McElfresh (Director), Robert Rudd
(Academic Director), Vasily Bulatov, Christian Mailhiot and Andrew Williamson; not
pictured: Carl Melius and James Stolken




2004 Summer Institute Students

Student Name | University LLNL Host Thesis LLNL Project Title
Advisor
Bharthwa; MIT Carl Melius Gregory Bond Additivity
Anantharaman McRae Corrections for G3
Based Quantum
Chemistry Methods
Michael Brown Robert Rudd | William Dislocation Pile
Dewald Curtin Up/Grain Boundary
Interactions
Yosuke Kanai | Princeton Eric Roberto Biotin Chemisorption on
Schwegler Car Clean and Hydroxylated
Si-SiC(001) Surfaces
Love Koci Uppsala Eduardo Rajeev Simulation of Shock
Bringa Ahuja Induced Melting of Ni
using Molecular
Dynamics-Two
Temperature Model
Coupling
Vincent Lordi | Stanford Andrew James Structural and Optical
Williamson Harris Properties of CdSe
Quantum Dots
Cory Lowe Lehigh Univ. | Vasily Jeffrey Activated State of a
Bulatov Rickman Dislocation Kink-Pair
Under Stress
Anna Univ. Milan | Vasily Leo Miglio | 60 Degree Dislocation
Marzegalli Bicocca Bulatov Dissociation Reaction in

Heteroepitaxial Silicon:
a continuum model
compared with ab initio
and molecular dynamics
calculations




Chitral Naik

Colorado
School of
Mines

Bill Pitz

Anthony
Dean

Detailed Chemical
Kinetic Modeling of
Oxidation of Surrogate
Fuels for Gasoline:
Application to HCCI
Engine

Paul Schuck

Arizona State

Babak Sadigh

Jim Adams

A Study of Dislocation
Vibrational Frequencies
in BCC Molybdenum

Zhijian Yang

Princeton

Meijie Tang

Weinan E

Atomistic Simulation of
Dislocation in (BCC)
Thin Film

Diana Yi

UC-Berkeley

Alison
Kubota

Daryl
Chrzan

Nucleation and Growth
Models: Kinetic Monte
Carlo vs. Rate Equations




June 23

11:30 a.m.
B151
R1209

Room

June 23
2:00-3:30
p.m.

B155
Auditorium

June 28
2:00-3:30
p.m.

B155
Auditorium

June 30
2:00-3:30
p.m.

B155
Auditorium

July 1
2:00-3:30
p.m.

B155
Auditorium

July 12
10:30-
12:00 p.m.
B155
Auditorium

July 12
2:00-3:00
p.m.
B155

2004 Summer Schedule

Wavefunction methods in Quantum
Chemistry

Time Dependent Density Functional
Calculations

Theory and Applications of Density
Functional Linear Response Theory

Theory and Applications of Density
Functional Linear Response Theory

Theory and Applications of Density
Functional Linear Response Theory

Statistical Models of Complex Systems

Statistical Models of Biological Systems

Martin Head-
Gordon, UC Berkeley

Martin Head-
Gordon, UC Berkeley

Vidvuds Ozolins,
UCLA

Vidvuds Ozolins,
UCLA

Vidvuds Ozolins,
UCLA

Arup Chakraborty,
UC Berkeley

Arup Chakraborty,
UC Berkeley




Auditorium

July 13 Computational Science at LLNL Steven Ashby,
3:30-4:30 LLNL/Comp
p.m.
Auditorium

Finite Element Modeling for Ab Initio John Pask,
2:00-3:30 |Calculations LLNL/PAT
p.m.
B155
Auditorium

Real-space methods for DFT calculations in Fattebert,
2:00-3:30 | O(N) operations LLNL/Comp
p.m.
B155

Overview of Continuum Solid Mechanics  Tom Arsenlis,
2:00-3:30 LLNL/CMS
p.m.

B155
Auditorium

Variational and Numerical Methods in James Stolken,
2:00-3:30 | Continuum Mechanics LLNL/Eng
p.m.

B155
Auditorium

Material Models of Elasticity, Plasticity and R. Becker, LLNL/Eng

2:00-3:30

p.m.

B155

Auditorium

August 9  Modeling of Defects in Crystals: From Robert V. Kukta,
niversity of

p.m. New York at Stony

B155 Brook

Auditorium

August 10 Power Wall Visualization Francois Gygi,

1:00-2:00 LLNL/Comp

p.m. Meijie Tang,

B451 LLNL/PAT

White Eduardo Bringa,

Room LLNL/CMS




August 10
2:00-3:30
p.m.

Auditorium

2:00-3:30
p.m.

B151
R1209
Stevenson
Room

10:30—
12:00 p.m.
B155
Auditorium

Robert Rudd,
LLNL/PAT

Modeling of Defects in Crystals: From Robert V. Kukta,

Atomistics to Continuum Mechanics State University of
New York at Stony
Brook

Equation Free Methods Yannis Kevrekides,
Princeton

Part 1: Spin Injection
Part 2: Electronic Transport, Hysteresis, Bratkovsky, Hewlett-
and Switching in Molecular Nanostructures Packard Laboratories




CCMS Summer Institute Student Posters

LLNL held a summer student research poster symposium on August 12, 2004, as a forum
“to increase awareness of the student research achievements, provide models of
exemplary research and facilitate student participation in the national laboratories’
scientific and engineering communities.” [Newsline, August 2, 2002; See also August
13, 2004] The Summer Institute students joined many other students from throughout the
lab to present their research. The event was very well attended in the spacious venue of
the newly constructed Central Cafe. The posters cover research that the students
conducted while at LLNL, and they indicate the very high level of work that was
accomplished during their ten-week stay.

The following pages present the posters in alphabetical order of the student’s surname.
Full-sized versions of the posters are available for viewing as well.

B. Anantharaman from MIT working in CMS

Z. Yang from Princeton working in PAT
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Lawrence Livermore National Laboratory
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